13-11
of albino Norwegian rats for 58 weeks resulted in the Induction of
tumors in the epithelium of the intestine and urinary bladder. How-
ever, when Saito et_ aiU (1980) fed 2% quercetin to ddY mice throughout
the lives of the animals, they found no significant increase in tumor
incidence. At doses as high as 10% quercetin in the diet fed through-
out life, no significant increase in tumor incidence was observed in ACI
rats (Hirono e£ al_., 1981) or in hamsters (Morino et_ al., 1982).- The
reason for the discrepancy between the findings of Pamukcu e£ al. and
the other investigators is not clear, but may relate to differences in
sensitivity among the species and strain tested.
Flavonols often exist in plants in the form of glycosides. For
example, rutin is a glycoside of quercetin that can be hydrolyzed to
release quercetin by enzymatic or chemical treatment.  Such hydrolysis,
mediated by intestinal bacteria, occurs when glycosides are consumed
in foods. Rutin and other glycosides of mutagenic flavonoids have been
shown to be mutagenic to S_. typhimurium following treatment with glyco-
sidase-containing extracts of the mold Aspergillus niger (Nagao et al.,
1981), the snail Helix pomatia (Brown and Dietrich, 1979), rat cecal
contents (Brown and Dietrich, 1979), or human feces (Tamura et al.,
1980). Mutagenic activity of rutin has also been reported in £. typhi-
murium in the absence of glycosidase treatment, but only at doses higher
than those required when such treatment is used (Hardigree and Epler,
1978).
MUTAGENIC ACTIVITY IN EXTRACTS OF FOODS AND BEVERAGES
Several food substances have been reported to contain mutagenic
activity, although the specific chemicals responsible for this activity
have not yet been identified. For example, coffee is mutagenic to
Salmonella typhimurium strain TA100, whether it Is brewed, instant, or
decaffeinated (Aeschbacher and WUrzner, 1980; Aeschbacher £t al., 1980;
Nagao et^ al., 1979). Although caffeine has been reported to be muta-
genic to bacteria (Clarke and Wade, 1975; Demerec et al., 1948, 1951;
Gezelius and Fries, 1952; Glass and Novick, 1959; Johnson and Bach,
1965; Kubitschek and Bendigkelt, 1958, 1964; Novick, 1956), it could
not have been responsible for the mutagenicity of coffee observed in
these reports, since decaffeinated coffee was as mutagenic as regular
coffee and caffeine itself was not detected as a mutagen under the test
conditions used (Aeschbacher e£ ad., 1980; Nagao et_ al., 1979).  Studies
examining the possible carcinogenicity of coffee are discussed in Chap-
ter 12.
Black tea, green tea, and roasted tea were mutagenic to S^ typhi-
murium strain TA100 in the absence of added enzymes (Nagao et al.,
1979). When extracts of Aspergillus niger or human feces containing
enzymes capable of hydrolyzing glycosides were added, tea became muta-
genic to £. typhimurium strain TA98 (Nagao e£ al., 1979; Tamura et al.,
1980). Acid hydrolysis of green or black tea also caused mutagenic

